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DETAILED ACTION 

1 . Claims 1 -30 are presented for examination. 

Claim Objections 

2. Claim 4 is objected to because of the following informalities: 

i. As per claim 4: Line 4: There appears to be a typographical error at "task 
s". This shall be amended to read - tasks --. Appropriate correction is required. 

Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S. C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

3. Claims 1-30 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject 
matter which applicant regards as the invention. Language in the following claims is 
not clearly understood: 

i. As per claim 1 : Line 4: It is uncertain what is meant by "as appropriate" 
(i.e., does this refer to skipping execution of a non-real-time task so a real-time 
task does not miss its deadline?). 
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ii. As per claims 2-3, they are dependent on claim 1 but do not overcome the 
deficiencies of claim 1 ; therefore, they are rejected for the same reasons. 

iii. As per claim 4: 

Line 5: It is uncertain what is meant by "as appropriate" (i.e., does this 
refer to "if there is a possibility that real-timeness of processing is impaired by a 
predetermined factor"?). 

Lines 5-6: It is uncertain whether "real-timeness of processing" correlates 
to "tasks to be executed by a processor" (i.e., what is being processed?). 

iv. As per claim 5, it is dependent on claim 4 but does not overcome the 
deficiencies of claim 4; therefore, it is rejected for the same reasons. 

v. As per claim 6: 

Line 3: It is uncertain whether the "main processing unit" is part of the 
claimed "task management device". 

Line 7: It is uncertain what is meant by "as appropriate" (i.e., does this 
refer to skipping execution of a non-real-time task so a real-time task does not 
miss its deadline?). 

vi. As per claim 8: Lines 2-3: It is uncertain what is meant by "interprets a 
requirement pertaining to real-timeness written in programs executed by the 
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respective tasks" (i.e., does this mean the interpretation unit determines whether 
tasks require real-time processing or not?). 

vii. As per claim 9: lines 2-3: There is insufficient antecedent basis for "the 
programs executed by the respective tasks"; Applicant is advised to amend this 
to read - programs executed by the respective tasks --. 

viii. As per claim 10: Lines 1-2: it is uncertain what is meant by "wherein the 
unit time is one pertaining to display" (i.e., does this mean the unit time is 
allocated to tasks for displaying?). 

ix. As per claim 1 1 : Lines 1-2: It is uncertain what the difference is between 
"throughput of the processor" and "usage rate of the processor" (i.e., does the 
throughput correspond to operating frequency and usage rate correspond to 
number of frames?). 

x. As per claims 7 and 12, they are dependent on claim 6 but do not 
overcome the deficiencies of claim 6; therefore, they are rejected for the same 
reasons. 

xi. As per claims 13 and 25, they have the same deficiencies as stated in the 
rejection of claim 4; therefore, they are rejected for the same reasons. 
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xii. As per claim 14, 24 and 26, they have the same deficiencies as stated in 
the rejection of claim 1 ; therefore, they are rejected for the same reasons. 

xiii. As per claims 15-19, they are dependent on claim 14 but do not overcome 
the deficiencies of claim 14; therefore, they are rejected for the same reasons. 

xiv. As per claim 20: 

Line 5-9: It is uncertain what is claimed (i.e., are the "circuit" and "task 
management function" being claimed or are the method steps of "reading", 
"dividing" and "skipping" being claimed?). 

Line 9: It is uncertain what is meant by "as appropriate" (i.e., does this 
refer to skipping execution of a non-real-time task so a real-time task does not 
miss its deadline? When the operating frequency falls? Both?). 

xv. As per claim 21 , it has the same deficiencies as stated in the rejection of 
claim 20; therefore, it is rejected for the same reasons. 

xvi. As per claims 22-23, they are dependent on claim 21 but do not overcome 
the deficiencies of claim 21 ; therefore, they are rejected for the same reasons. 
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xvii. As per claims 27-28, they are dependent on claim 26 but do not overcome 
the deficiencies of claim 26; therefore, they are rejected for the same reasons. 

xviii. As per claims 29-30, they have the same deficiencies as stated in the 
rejection of claim 20; therefore, they are rejected for the same reasons. 

Claim Rejections - 35 USC § 101 

35 U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufacture, or composition of 
matter, or any new and useful improvement thereof, may obtain a patent therefor, subject to the 
conditions and requirements of this title. 

4. Claims 6-13, 24-25 and 29-30 are rejected under 35 U.S.C. 101 because the 
claimed invention is directed to non-statutory subject matter. 

5. As per claim 6, it recites a "task management device"; however, it appears that 
the system would reasonably be interpreted by one of ordinary skill in the art as 
software, per se, failing to be tangibly embodied or include any recited hardware as part 
of the system. Software alone is directed to a non-statutory subject matter. Applicant is 
advised to amend the claims to include hardware (e.g., processor and memory) to 
overcome the §101 rejection. 

6. As per claims 7-12 and 29-30, they are dependent on claim 6 but do not 
overcome the deficiencies of claim 6; therefore, they are rejected for the same reasons. 
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7. As per claim 1 3, it has the same deficiencies as stated in the rejection of claim 6; 
therefore, it is rejected for the same reasons. 

8. As per claim 24, it recites a "program"; however, it appears that the system would 
reasonably be interpreted by one of ordinary skill in the art as software, per se, failing to 
be tangibly embodied or include any recited hardware as part of the system. Software 
alone is directed to a non-statutory subject matter. Applicant is advised to amend the 
claims to include hardware (e.g., processor and memory) to overcome the §101 
rejection. 

9. As per claim 25, it has the same deficiencies as stated in the rejection of claim 
24; therefore, it is rejected for the same reasons. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

10. Claims 1, 4-5, 14 and 24-25 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Gomi et al. (US 5,794,036; hereinafter Gomi). 
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11. As per claim 1 ; Gomi teaches a method of executing tasks comprising: 

• dividing a unit time of processing in executing tasks by a processor into a reserved 
band for guaranteeing real-timeness and a non-reserved band not for guaranteeing 
real-timeness (column 5, lines 1-20 and 51-65; processing A is real-time and 
processings B and C are non-real-time, real-time scheduling has higher priority than 
non-real-time scheduling); and 

• skipping a task to be executed in the non-reserved band as appropriate when the 
processor falls in throughput (column 5, lines 51-65; processing B and/or C are 
omitted during times of high load). 

It is obvious to one of ordinary skill at the time the invention was made for 
skipping a task to be executed in the non-reserved band as appropriate when the 
processor falls in throughput because Gomi teaches omitting tasks during times of high 
load (column 5, lines 51-65), which contemplates situations where the processor is 
unable to completely process all tasks in a timely manner. 

12. As per claim 4, Gomi teaches a task management method comprising: 
classifying tasks to be executed by a processor into a first type and a second 

type depending on properties thereof (column 5, lines 1-20 and 51-65; processing A is 
real-time and processings B and C are non-real-time, real-time scheduling has higher 
priority than non-real-time scheduling); and 
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executing tasks of the first type while skipping a task of the second type to be 
executed between the tasks of the first type as appropriate if there is a possibility that 
real-timeness of processing is impaired by a predetermined factor (column 5, lines 51- 
65; processing B and/or C are omitted during times of high load). 

It is obvious to one of ordinary skill in the art at the time the invention was made 
for classifying tasks to be executed by a processor into a first type and a second type 
depending on properties thereof because Gomi teaches classifying processes into real- 
time tasks and those that are non-real-time and can be omitted (column 5, lines 1-20 
and 51-65). 

1 3. As per claim 5, Gomi teaches the method of claim 4, wherein: 

• the processor recognizes by a predetermined method that the task of the first type is 
one whose real-timeness must be guaranteed (column 5, lines 3-11); and 

• the processor recognizes by a predetermined method that the task of the second 
type is one whose real-timeness is not guaranteed (column 5, lines 12-20). 

14. As per claim 14, it is rejected for the same reasons as stated in the rejection of 
claim 1 . Gomi further teaches a semiconductor integrated circuit comprising a main 
processing unit which executes predetermined tasks (column 4, lines 35-36). 

1 5. As per claims 24-25, they rejected for the same reasons as stated in the rejection 
of claim 1. 



Application/Control Number: 10/575,042 
Art Unit: 2195 



Page 10 



16. Claims 2-3, 6-13, 15-23 and 26-30 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Gomi in view of Saito et al. (US 5,723,998; hereinafter 
Saito). 

1 7. As per claim 2, Gomi teaches the method of claim 1 , but is silent on wherein an 
operating frequency of the processor is lowered when the processor or a peripheral 
circuit thereof exceeds a predetermined threshold in temperature. 

Saito teaches an operating frequency of the processor is lowered when the 
processor or a peripheral circuit thereof exceeds a predetermined threshold in 
temperature (column 2, lines 20-26). 

One of ordinary skill in the art at the time the invention was made would have 
been motivated to modify Gomi with the teachings of Saito so "the processor can be 
driven with a processing capacity appropriate to the operating environment" (column 6, 
lines 26-28). 

18. As per claim 3, Gomi teaches the method of claim 1 , but is silent on wherein an 
operating frequency of the processor is lowered depending on power consumption of 
the processor. 

Saito teaches an operating frequency of the processor is lowered depending on 
power consumption of the processor (column 6, lines 61-64). 
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1 9. As per claim 6, Gomi in view of Saito teaches a task management device 
comprising: 

• a switch instruction unit which issues an instruction to switch a plurality of tasks to be 
executed by a main processing unit (Gomi: figure 2, periodic process 20; column 2, 
lines 27-34); 

• a detection unit which detects a throughput of the processor (Saito: column 5, lines 
36-42); and 

• wherein the switch instruction unit divides a unit time of processing into a reserved 
band for guaranteeing real-timeness and a non-reserved band not for guaranteeing 
real-timeness, and skips a task to be executed in the non-reserved band as 
appropriate when the main processing unit falls in throughput (Gomi: column 5, lines 
1-20 and 51-65; processing A is real-time and processings B and C are non-real- 
time, real-time scheduling has higher priority than non-real-time scheduling. Saito: 
column 6, lines 44-51), 

20. As per claim 7, Gomi in view of Saito teaches the device of claim 6, and Saito 
further teaches wherein the detection unit detects an operating frequency of the main 
processing unit (column 5, lines 41-42). 

21 . As per claim 8, Gomi in view of Saito teaches the device of claim 6, and Gomi 
further teaches further comprising 
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• an interpretation unit which interprets a requirement pertaining to real-timeness 
written in programs executed by the respective tasks (column 5, lines 1-20; ; 
processing A is real-time and processings B and C are non-real-time), and 

• wherein the switch instruction unit allocated each of the tasks to either the reserved 
band or the non-reserved band based on the interpretation (column 5, lines 1-20 and 
51-65; processing A is guaranteed and processing B and/or C are omitted during 
times of high load). 

22. As per claim 9, Gomi in view of Saito teaches the device of claim 6, and Gomi 
further teaches further comprising 

• a determination unit determines properties properties of the programs executed by 
the respective tasks (column 5, lines 1-20; ; processing A is real-time and 
processings B and C are non-real-time), and 

• wherein the switch instruction unit allocated each of the tasks to either the reserved 
band or the non-reserved band based on the determination (column 5, lines 1-20 
and 51-65; processing A is guaranteed and processing B and/or C are omitted 
during times of high load). 

23. As per claim 1 0, Gomi in view of Saito teaches the device of claim 6, and Saito 
further teaches wherein the unit time is one pertaining to display (column 6, line 48). 
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24. As per claim 1 1 , Gomi in view of Saito teaches the device of claim 6, and Gomi 
further teaches further comprising 

• a second detection unit which detects a usage rate of the main processing unit 
(column 5, lines 35-37), and 

• wherein the switch instruction unit modifies a rate of execution of a task to be 
executed in the non-reserved band according to the usage rate (column 5, lines 51- 
65; processing A is guaranteed and processing B and/or C are omitted during times 
of high load). 

25. As per claim 12, Gomi in view of Saito teaches the device of claim 1 1 , but is 
silent on further comprising a table which stores information on a throughput of the main 
processing unit and the rate of execution of the task to be executed in the non-reserved 
band at the throughput in association with each other, and wherein when the usage rate 
of the main processing unit is lower than a predetermined threshold, the switch 
instruction unit makes the rate of execution of the task to be executed in the non- 
reserved band higher than the rate of execution set in the table. 

It is obvious to one of ordinary skill in the art at the time the invention was made 
for a table which stores information on a throughput of the main processing unit and the 
rate of execution of the task to be executed in the non-reserved band at the throughput 
in association with each other because Saito teaches comparing a measured 
throughput value with a predetermined value and setting a corresponding operational 
clock speed based on the comparison, which could cause tasks to be removed from 
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scheduling (column 5, lines 40-54; column 6, lines 45-51). It is obvious for the 
throughput ranges, predetermined value, conditions, corresponding operational clock 
speeds and scheduling policies to be mapped in a table. 

It is obvious to one of ordinary skill in the art at the time the invention was made 
for, when the usage rate of the main processing unit is lower than a predetermined 
threshold, the switch instruction makes the rate of execution of the task to be executed 
in the non-reserved band higher than the rate of execution set in the table because 
Gomi teaches omitting processings based on the amount of load ("In case of high 
load. . . omitting processing C. In case of higher load. . . omitting processings B and C", 
column 5, lines 51-65). Further, Saito teaches rescheduling to remove a low priority 
task in the event temperature rises and the processing capacity decreases (column 6, 
lines 45-51). It is obvious that although Saito teaches removing tasks based on the 
measure throughput, Gomi also makes adjustments to scheduling based on load. Thus, 
it is obvious for the load adjustment to make the rate of execution higher than that set in 
the table during times of low load. 

26. As per claim 1 3, Gomi in view of Saito teaches a task management device 
comprising: 

• a switch instruction unit which issues an instruction to switch a plurality of tasks to be 
executed by a main processing unit (Gomi: figure 2, periodic process 20; column 2, 
lines 27-34); and 
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• a detection unit which detects a throughput of the main processing unit (Saito: 
column 5, lines 36-42), 

• wherein the switch instruction unit classifies the tasks to be executed by the main 
processing unit into a first type and a second type depending on properties thereof, 
and executes tasks of the first type while skipping a task of the second type to be 
executed between the tasks of the first type as appropriate if there is a possibility 
that real-timeness of processing is impaired by a predetermined factor (Gomi: 
column 5, lines 1-20 and 51-65; processing A is real-time and processings B and C 
are non-real-time, real-time scheduling has higher priority than non-real-time 
scheduling and non-real-time tasks can be omitted). 

27. As per claim 15, Gomi circuit of claim 14, but is silent on further comprising a 
clock generation unit which supplies a clock having a predetermined operating 
frequency to the main processing unit, and wherein the task management device skips 
a task to be executing in the non-reserved band as appropriate when the operating 
frequency falls. 

Saito teaches 

• a clock generation unit which supplies a clock having a predetermined operating 
frequency to the main processing unit (column 5, lines 44-54), and 

• wherein the task management device skips a task to be executing in the non- 
reserved band as appropriate when the operating frequency falls (column 6, lines 
45-51). 
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28. As per claims 1 6-1 7, they are rejected for the same reasons as stated in the 
rejection of claims 2-3. 

29. As per claim 1 8, Gomi in view of Saito teaches the circuit of claim 1 5, and Saito 
further teaches wherein the task management unit skips the task to be executed in the 
non-reserved band as appropriate when the main processing unit or a periphery thereof 
exceeds a predetermined threshold in temperature (column 6, lines 45-51). 

30. As per claim 1 9, Gomi in view of Saito teaches the circuit of claim 1 5, and Saito 
further teaches wherein the task management unit skips the task to be executed in the 
non-reserved band as appropriate depending on power consumption (column 6, lines 
45-51 and 61-64; power consumption can cause operating frequency to decrease, 
which can cause low priority tasks to be skipped). 

31 . As per claim 20, Gomi in view of Saito teaches a semiconductor integrated circuit 
comprising: 

• a main processing unit which executes tasks at a predetermined operating 
frequency (Saito: column 5, lines 35-54); 

• a clock generation unit which supplies a clock having the operating frequency to the 
main processing unit (Saito: column 5, lines 44-54); and 
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• a circuit which realizes a task management function dynamically by reading a 
program for realizing the task management function from exterior (Gomi: column 4, 
lines 48-54), wherein 

• the task management function includes dividing a unit time of processing into a 
reserved band for guaranteeing real-timeness and a non-reserved band not for 
guaranteeing real-timeness, and skipping a task to be executed in the non-reserved 
band as appropriate when the operating frequency falls (Gomi: column 5, lines 1-20 
and 51-65; processing A is real-time and processings B and C are non-real-time, 
real-time scheduling has higher priority than non-real-time scheduling. Saito: 
column 6, lines 44-51). 

32. As per claims 21 , it is rejected for the same reasons as stated in the rejection of 
claim 20. 

33. As per claims 22-23, they are rejected for the same reasons as stated in the 
rejection of claims 2-3. 

34. As per claims 26, it is rejected for the same reasons as stated in the rejection of 
claim 20. Gomi further teaches a switch instruction unit which issues an instruction to 
switch a plurality of tasks to be executed by said processor (figure 2, periodic process 
20; column 2, lines 27-34). 
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35. As per claims 27-28, they are rejected for the same reasons as stated in the 
rejection of claims 2-3. 

36. As per claims 29 and 30, they are rejected for the same reasons as stated in the 
rejection of claim 1 1 . 

Conclusion 

37. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Nakajima et al. (US 5,394,548) teaches delayed scheduling of 
non-deterministic tasks so that deterministic tasks can meet their respective deadlines. 

38. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to BRIAN CHEW whose telephone number is (571)270- 
5571 . The examiner can normally be reached on Monday-Thursday, 8:00AM-5:00PM 
EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Meng-Ai An can be reached on (571)272-3756. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 



Application/Control Number: 10/575,042 Page 19 

Art Unit: 2195 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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